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SONOS £fe Srfl^ ^lfisl « 0 >w^, vYSLzjl 

# M $H all 3 #3-^* 1^*Rr ^^1^-, *fl3 $H ^<!>Rr 

^31^, ^# *fl2 «<>1 ^v}*) ^*g*H #3^3^ ^ 

AS ol=Lo^ ?}E t TjlojE Xlq-o. ^^i, C^Tjl^, ^Sl- TflojE Alz]- u} + 

ELS- % ^ 71^-^ K t£ 0 ] tfl nfl^l ^*3*H??^1- Tllo] 

s. ^ *HM|, ^li sfl £ d°s. 3fl^o.s. °1-^<H*1 3 

*V ^ ^]3 M n -|AS o]^^^l *>3fl ^o] ajf^ ^13 -ttsl- 

q-ofl ^«fl t#El^ #51*11 7l^ofl tfl^ o]^- -oj ^ o. + t$v\c$ ^ o§<* ^ =efl 
.£ 10 
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^■-»M SONOS ^-xr Irfl^ aflS.e| *fl3: ^ {Method for 

fabricating non-volatile memory device having local SONOS structure} 
3-^rtr -g^l 

£ 1 vfl*l £ 4^ ^eflsl SONOS ^tt -i-^l^ *fl5L5l ^llS 

£ 5 £11^^ *fll ^Al^ofl nj-a ^-"^ S0N0S ^# 

£ 12 ^ £ 13£ £ #^^| ^12 ^HH 4^. ^-w.^ SONOS f£t l-fl^ 

^-^H local) SONOS (Silicon-Oxide-Nitride-Oxide-Silicon) f^t M^MS °fl 

(volatile)^ (non-volatile) °llS.s) t 1 ^^ ^cf. fl*^ ^l-E^ 
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^/s^r HH^l- ^^f7] oiiiel ^ n cf^- -S--8- #*HH 
5} £oi, ^.g. * 0 va o v a>-§-^- ^ ^TiM-, ^^-sl^M-, ^ A>^-o] ^ 

^SV, 1-^^ TllolE 7])olE^. zg^nj. ^ ^HS. 7)lolJ= ^^O.^. 

sl^r 7flolE (stacked gate) ^.g. ^v^^. rtf^ ^fl^ nfli^ i 

*Rr, ^^^1 *fl\i 3^3^ 3^*8 (tunneling)^ ^*Rr 

^ie> E^( charge trapping)#°-^ Af-g-s^ ^ lls^ , (blocking)^ A3. ^HMfe- 

rf. o]$f ^ bvs.^. sONOS(Sil icon-Oxide-Nitride-Oxide-Silicon) fSS^ tH^-£- 

*r ^em^fil ^^s]^ S0N0S afl^^ «)- szcf. oi ^w-a] 

S0N0S DflSBl 4i*Rr, M^^sf ^J=-& t,) o]e 

<7> £ H^l £ 4^ f eflfi] S0N0S *l]2.e| ^a}°1 *fla 

< 8 > £ lofl ^Alsl al-sf ^o], ^Ja]^ 71^(100) 3H1 ONO^-(llO) -§- ^ 
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*>j1. ONO^-(llO) $H Al i£efl^iED| sfl^(121)^r 0N0^-(110)^r Al 

*}s\-^(112), ^^(114) ^ ^12 ^5V( 116) o) ?Hr4. *fl 

1 iS^^liE^ 2fl€(121)^r A]2 ^Vs^C 116)^1 S^-§- 7fl^Jfl- £ 

^cf. cf-g-ofl iie^liEgV sflH(121)# n>^£L5. *V Aizv ^<?H 

^12 ^ 116), ^^-sv(114) ^ X| 1 ^sKKll2)£l ^-£-§; $xp-]o.S ^11^*3:4 

. nel^ £ 2°fl 4^1- ^el€- 71^(100)^ ^^(101)^ 

S^(lOl) ° 0 t^ c^ofl^ y\y\ ONO^I sfl^CllO'H aJ- 7 ) x^yx + 

^A^z A\ iSsfl^iErt 3flH(121)^: AA^A. 

£ 3A -S^s} ^o] ) a>5). 71^(100)^ 

S^C-E 2^ 101) $H *d<£^<LS.*\2) A3 ^^-^(130)^: ^gW4. =Lx!)JL 

0N0S| sfl^dlO') ^ Xl3 ^5K V (130) $H #el ^=3 21^(140) ^ Xl2 S£s^|^edv 
5fl^(122)^r ^ W. °H>H A2 ISe)l^]iIst sfl€(122)# ^ p|-^ 

tl: ^Z}" 1-21^21^(140) ^ ONO^ 3xt)Bi(ii0' )<2} Jx.# 

XlTlt!:^. A o v 7l ^ ^12 iSEflxl^Em. 2fl^(i22)# XlTitb 

H(l42)c»l ^>#^^H, #el^el^BV 2fl^(i42)^ <£so_ s - #sl^el€-si- A^(U2)$\ 
7\^MA ^1^1^^ -Mel^ 71^(100) $H ^>^^.S ^^(112), 
H^#(114) ^ ^>^l^(116)ol ^^^cf. ^^1- Si§#(114M #sl^£l^^ 4^(142) 
^1 ^ ^o]^ "A"^. M-El-^ wV<4 ^-cf. cf-g-ofl #el^el^ai- 3x^(142) ^ ^fi] u> 
5fl^(nliAl)^- o]-£ ^oj ^£3.5. °l£r ^ ^rW^ ^^1^ 71^- 

(100)^1 ^ ^ ^^^1 ^ ^^(162) ^ -E-eflo] <3<*(i64)-g- *8^ch 
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<10> ojAj- jAx%i$. 44 Qo\ t ^eflo] -i-fli}-^ ±.*\9] 42 4*?H 444, 44 

M^(114)4 #£144^4 44(142)4 ^ ^ojo] » A "^ 4l l£e|7liEDi. 
5. 12} 121)4 42 S^efl^Env 44(;e 34 122)4 44 t *r 514. 4 

44 ^44 44^ ^^Hl 4-4 i£5^zL44 ^44 444 mm 444^ 42^4 
4(misaiign)4 4444 £14, 4 424444 4*fl ^4 44 "A"fe 44 4*144 
14^44^ 447} ^44. 44 £4 44 "A"4 #fl-34 44^ "IImsI #4 4 
4# 1-^444 4*44 44-^ 244 444* 444 44. 
[^o] o]-j7^> 4^ 4^4 441 

<n> 1^4 4^4 4fe 4 #3 44^ SMel2zz.44 ^cHl ^4* 4-4 ^ 

44 M*3#4 4 M# 44^ 44^ W% 441- 444 ^ 4^ 4^-3 S0N0S ^-2# 
#4 44 ^lMel 244 42: 4^* 4^4^ 344. 

<i2> 44 7l# *i ^^7i 444, £ ^4 4 44 44 4^ 3-$l*M3 *11M 

4 244 4s 4^4, 4m4 44 44 4-4 4m4 7] 44 44 i4* 2#4?14 
4 4i 444 44, 444 44 4 42 444 444 £43 mm 3 #4 £4 
* ^444, 44 42 4 4 4 4 44 44 44 444 444 44 S44 m#4m4 
4tt 44: 44 ^r4 424 4 44 424 7144 S4 44 43 444* ^ 
4*Rr 44; 44 43 444 44 #444^4* ^44^ 44: ^44 ^3* 4 
71 42 444 444 2#€ 44*1 ^^44 44 #444^4 44ms 4^44 4 
Ml- 7i] 4 m 44* ^44^ 44; 44 4M1- 44m 44* 44 4^^M 4 44 
^4* 4^1 424 714^1 44 a44 444 ^r«4??47l 4Mf- 44m 
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^ SpjLofl, #7l m sfl^A^. ol^c^^l #7l °l^f- 

^ #7l m tt^nSLS. o}^o]^ ^n^*} £*\m>-£. 0N0^ 
*h -8-71 #3^jls °]4<>l*l Til o]e M-^Ml ^*}s)sm ^xr ^Tfl; ^ 

#71 ^mi- 711 °m ^#^1^ #7l ti>£^ll « ol^ ^oj ^-g- 

<13> #7} ^ *g#*Rr #31^, #7l aVS^fl 7^ *fll #3}-^, ^S)-^ 

^ ^12 ^32}-°M- ^^>^A^ *S#*Kr &7\}\ #7l 7fl2 #5}-^ #7l ^5)- 

^ #71 ^112 #5}-e> BflEH ^ofl ^VnKg. tg#5Rr ^Tfl; #7l f^Hl cfltb ^# 
# *r^8*M #71 A]2 #3^ ^ ^#°ll i^M^-i- ^#<5Hr ^-^j; 

#7l ^12 #3}^ ^ ^cl^nl-j- Alzl- n>^^S. #7l ^S^Ml tfl ^ #Z}- 

SH°H« ^flTl^H #71 Hfl^S} ^##7l^r ^711; #7l ^S)-^ Sfl^-g- 

Alzl- D fA 3£ Aj-7] ^! #sKHl cH*V #Z}- *fll #5^ 

^ A oM ti>£^l 71^:^1 t# S^, #71 2flli5l 3_t£ * #7l 

^12 #5^ sflifi $H *fl 3 #3^0. ^Tfl # a^-^ ?H aV^-^j^. 

<14> ol # 7 ] f^nK^ #5l^elSHVo] 7^0} y^^s:}^. 

<!5> #7l #?i^Ml Cfl^l -^## #21" ^"^^S ofl^l «i -^^^T ^-g-fe ^3°1 ti>^-^€rl- 

<16> #71 ^11 #51-^1 tfltt #^ Hr# ^*}^ ^r*S^ ^^1 

21^^-. 
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<17> ^Al^jofl A <M A3 ^fSt^ 7]^ ^ ^ofl 9]^ ^ *H=T ?J 

o] Hf^^t}-. o] ^ ^.7] S).eV 7]^- ^ ^ Jro]) <* Aj.5}. ^ o. Aj- 7 | 

<18> Aj- 7 1 3.^.3 7] ^^ ^.g. Af-g-^H ^*S*Hr 3*1 

^ *M ^2tt# 3^*1-3, A oM A *fli tfs* 

n ^ ^ A2 <&#^ sfl^o] ^>^o,^ ^#^1 ^» 7>^H, -8-71 

#31 : Aj-7] ^ g ^-71 #51*11 7l^ $H1 A3 

*(|2 ^rsj-ev ^^oi °fl?}*l M^sl^ ^fl€* $>S*Rr ^1; ^>7l 

Tfl °lm ^ ^}ia£ ^ ^"71 7msi <a]Jf s ^oi 

^ #7l all 3 #5^°1 afl^sls^- sj-s), Aj-7] zv Al $\&SL3. ol^c^^l 

^"71 =g3^ sj)^o_S. ol^ol^l ^ 4>7l *fl3 0)^-0] 

*! *M1#°1 ^m^-S. ^» ^-JE-lj- ^ #7fl; ^7] sflEi ^ 

^7l sfl^^r n>^^S ^7l #&|^Bl^^" afl H ^ ^13 ^^Hl nfl Aj 

n ^a>^o.^ ^ag*><^, av 7 ] #sl^el^^ 3tflBio.S- °1^^^H ^31 °13s)3E 
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^ *fl*l€ *fll ^H-f- t|] °| J= *m £ *fl2 tIMe ^^4, #7l ^13 ^sj-^-^-S. 

^ ^ *fl2 tiMl- 7)1 olE ^ofl <^ ^#5]^ 4>7l ti>£^l tfl$ ol£ ^ 

A o>7l *fll 7jE# 711 olE ^ *>-?-Sl #o-> E^^ol] oyc^l 7 ]^ofl 

S>J7, Aj- 7 ) =efl?J oj^^ Aj- 7 ] ^12 ^Mf- Til olE ^ f^vcq ^ E BJl^ofl o]^^ 
#.£a11 71^^ ^ > h^ji Al-71 ^"71 ^1 ^ *(|2 SSI Tfl 

olE £ = Afolo] tiJ-£^ 71^1 #7111- St^fe 

oV > ^2 AV^nVo. ^A^j-i, #711; A o V 7l *fl2 Aj-SJ-nV^ SflE^^O^ 

#7l ^S^S} GJJf 7>^Cfl t *Al7l^ ^ *fl2 Sfl^ff 

#7)1; -JM ^^-^ ii# fi# ^ Aj- 7 | ^ 2 Aj-gj-nl- j^s. <Ho|l ^#*Kgr <§^*Rr 
711; A oM ^#^H1 tfl$ ^« 0 M3 ^ ^r^M Aj- 7 ) ^2 3fl## 

ofl A3)lol^DV f o. ^A^>^ #741; A o V 7l A}2 <&3^ 2fl^# ^ i^olA^VS-O. a]z| D | 
^^JiL Aj-71 ^nVofl cfltl ^ ^-i- ^<8*H *U 7>^C-H ^ 

# A 1 71 $ ^-^1 ^5l-nV afl^s-o. tgA^i, #711; #7] i*M*^ *fl7^H ^7l ^ 
$W 0jH. # t ^ A ] 7l - a> 71 ^^.n> izfl^s.o. AJ-71 ^ 1 

Als^-BVoil CH*> ^^8*H ^71 #Ha-11 71^ QJ w. 71-^Cfl ^#A] 7l 

^ XI 1 -i+S*^ ^^d# ^^§*>^ #711; ^ 4 V 7l #£Afl ^7] ^5}-nV 
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<21> Ol ^ f ^DVO. ^S^^O] $H ti>^-3l^>cf. 

<22> # 7 ] f^ofl cflf}- A1ZV ^ O.S ofl^l ^ ^-g- Af-g-^ ^Jo] ti}B^S> 

<24> £ ^AHlol] olo^, ^ ^3 AVSj-nV^. ^.*V 7 ] AV -^V ^ ofl <J) *fl t§^^ ^ 

o] U l-^-^§>4. o] ^ o. ^7] 7 ]Aj- -gv ^ ^oll ^ xj-aj. o. ^e|^o^ Aj- 7 ] 

<25> AV 7 ] 33^3. 7 ]^1^ « o V^^. ^o-| 

£ ^ahu-^ <^ tj.s ^Efls. ^ sa^, 1-^^ ^ 

<27> £ 5 ifl^) £ ll£- ^1 ^aH<H| 4f ^.u.^ S0NQS ^.g. ^ ^-fl^ 

^ ^.£5} i7><3} ^12: ^-g: ^<5}7l ^ <!>H ^Uf\ }±<£ 

<28> £ 5^. 7 ]^(200) 3H1 ONO^(210)-8r *g^W. o] 0N051- 

(210)^ ^11 #^(211), ^s}-ei-(213) ^ *fl2 #5^(215)01 t^^I 
4. ^ ^HHH, *1U W^-(211)^r 7l^-(200)# 1 ^(thermal 
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oxidation)*]^ o_3.4*| t$s$ig ^ Sl^. ^7) 1 &$r*= , M-°lMsL*l 

(Nitrogen)!- STO £3)7}, ^cfl N 2 0 7>i ^~ NO 7\±. -g-^7HH ^ oi- 

31, °1 ^5r^-(211)^ ^-Ali4olHe|.olc( oxynit;ride )s. ^^-^7)1 ^4. ^2}- 

4(213) ^ *fl2 ^2^(215)£: ^i° H v S}-^ Ir^KLP-CVD; Low-Pressure Chemical 

Vapor Deposit ion)^# ^>-g-*H #7l ^3^(213)^ *Hl ^> 

^(211)^1 tfl^ ^^)-(nitridation) ^# ^^^-o.S.^1 ^JE $14. #7l ^12 

^^-(211)^: ^"4^ ^^1^.4 o.S. #5=^ ^W=r. 

<29> cf-g-ofl £ 6* %^\^., A2 Q^(2ll)% 3flE^S)H ^€(215' )# 

^^r. *fl2 3^(215' H ^Sfl ^51-4(213)^ ^ 7}£i1\ ^#€4. 

*fl2 ^2r4 ^(215')^: %^-s}7] 5]n*\±r, ^sKKE ^ 215) $H 4^3 

^r*g)*H, ^4(213)4 ^ S^o] iff nfl^H E#=} ^12 ^2}-4(215)# *\}7)& 
4. A o v 7l ^12 ^4 sflli(215')# ^oflfe, *ll2 4 ^(215') ^ i^fr^ 

^2^(213) *fll #^^S]^^f(220)^r ^*Vtf. °j nfl ^1 

1 ^4(220)4 ^l(d)^ ^Mr4 M^#2f ^es. t^oIe ^ ^ 

0 1» 4^*Rir f^tt Sl*K factor )7\ ^cf. 4^ *fli 4^^4(220) 4 ^?fl(d) 

i D o^m fmi- ^ioie 7j oi7> <*°m ^ $x$m 

4. 

<30> cf^-ofl c 7^- ^s^, afl! ^^snv^ 6 o^ 220)^1 rfltb ^4-8: *fl2 

^4 ^€(215')^ ^ &t£o] ^€ afl^l ^tH}. A2 *Vn u A 3flH 
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(215')^ ^ ^ ^5}-bV(£ 6S] 213)2} ^ ^ofl te]^£)?DV i2 fl o] *\ ( 2 20' )7> 

^^tf. A cM -g- u o v ^ ofl^l «q (etch-back) ^ y o v ^# ^>-8-^ *r 

i2flolAi(220 , )7l- ^^s|ui q-^. *)12 Bfl€(215*)^ tfJj*- ^ 

1^ 213)^ ^ 5&tr ^-s}^i ©1 ^SKK213)2} 

S^-g- *iM*H ^3}-ni- 3flB}(213')^8: °H €3-^(213)51 Jt# S.^. *\]?\ 

» ^ n>^^^o.5.A^ *±Sk^ 3flH(215')4 afli isflol^(220')7> 

A oM ^S^-BJ- 2fl^(213')^r *fl2 3flBi(215') ^ *fll i 

2H°H(220')ofl ^«fl H ^ n^Jl 2)U l-s1^a)^BV i3flo]A^(220') 

a\o)S. afll #=1-^(211)^ <g-¥- 3-#°] ii#^7fl sit}. o]jf: *fli ^sflol 
^(220' )« ^71^71 ^tt 
<3l> £ 8# ^^r^, ^s^v 3^(213' )^gr ^ 4^a^ tl" ^ 

*H *fll ^Sr^s 7^ 211)^ ^# ^l^tt^-. *U 4*3^ 5fl&l(211') 

°1, 'hE]^ 7] ^(200)^ QjJjL S.^, # 7flo]H ^rto] 71 ^ 

3fl^(213')^ 7>^>e|^ ^l^H ^Aj^cf. A o V 7l Alz| ^^ofl o]*fl 
7l^-(200)^ <&*f 2r:#5lS^., 4 V 7l ^ ^^nj.S. ol-g-75]- £a1 a1 

Zl- ig-u^ A)--g-§ ^JE $1^1 nl, o] 3 o. f^nHI 3] HI A]^ 7l ^-(200)2] 
(damage)7> «£^*>7fl 7>-g-^ ^ *>-8-*}*r 3*1 «>^^>cf. ^-g- 

^2}-^- ^r^M -^Sl-g. 7l^-(200)^ &lAi§l ^ol^-s. ^3 

^>5}-Bl-(230)# °1 ^cHH ^12 3^(215')^ Aj-W. K ^ J£o]- o]-lJ|Hf 

^2}-b| afl^^lS')^ bc^ m ^>3K V (230) a^l^. A o v 7l <J:s]-bi- 

^ 7l4> #a]"(CVD; Chemical Vapor Deposi t ion)^-^ A >^-*]- 0 i ^ ^cf. ^> 
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7) s\-n 7}^- ^aj-^^i *}^mom ^°fl-*r -g-^ 

(annealing)* *ll3 ^^(230)4: ^sM^m. iL^ ^ ^13 

3^(230) ^* ^3] tfl^Hl <1 ^(thermal oxidat ion)# ^« Slcf. 

cfl^l <I ^r^% v ^13 ^^(230)ol ^Sj-s]^ ^-Ajofl _a.uf ^ ^ 

^£ *fl3 ^rs]-^-(230)# ^ 91^. 

<32> cf^-^l £ 91- *fl3 ^3^(230) A2 #B]^el^(240)# 

^2 §^^5l^sV(240)^r CVD^# A>-g-^c^ ^^f ^ $14. ^ ^aHHH 
, A2 l-e|^e|^(240) ^ CVD ^^Hl, ii 7}^3} tflef 10% ^l^nV^- 3. 

^(phosphine) 7}if , *^#<y i^3&|i(Phosphorus)5. 

^ ^12 #sl^sl^-^-(240)* ^ $1^. 

<33> cf^-ofl 10-g: ^-S*}^, ^5}. ^-^^ ^12 -^s^ 3^(215' )°1 t# 

^12 l-^B^^CE 9^1 240)£] ^-fS ^1^^. 7] 74] 

3 #el^(CMP; Chemical Mechanical Polishing)* ^>-g-5->^ ^r*$lk 4= SU^. A <M 3g 

^si- ^112 3fl^(2i5')oi ^*s- ^ sa^, ^-^l 

^2 3fl€(215') ^-f m ^sKK230)°l nfl^ltb T^tt t^S. Si^. 

^Sj- ^12 o] ^es- TflolH ^^-(242) ol 

<34> cf^-ofl £ 11* %^*>^ ( 7flo]E #^.(242)* ^ ^=15. tb ^ ^ 

^*3*>°i, ^Hf- TflojE ^q-(242)ofl ^Sfl ^12 5fl^l(E 10^ 215')32f 

^13 ^Sj-^CE 10S] 230)^1 ^-^-1- ^lTlt-lcf. zisi^ 113^ 3fl^(213')^ 
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o] i^sq^cfl, 7>i\4=-n*\ ^sj-^ 5flii(213')^ ^# *\)7]z>}^ ^ ^-g- ^ 

sfle}(213')°l all^sl^, ^sK*- ^^(211' <yjf g.^o) 
C}. *]Zj- ^-g- ^-71 ^Vs^ 4^(211')^ t# ^~g:# ^Ti 

^e]^ 71^(200)^ <^7> ^ ojsf ^ aiz^- ^^-i-oi s.-. 

^, 71^(200)^- ^Mf- 711 o]e ^^"(242) Aj-olofl ol^o^^l 

^#(212), ^3^°.^. ol^-^^l M^#(214), 31 ^13 ^sl-^S. 

x>^]^(234)ol ^>^o.s ^2:#(210')^ flSl- ^(242)21 7># 

TflolE ^^-(242) -M-oH^r ^13 ^rSl-ei-^-S. 7])o}^ ^<£°}-(232)°l 

<35> ^ 711 °1H ^r*]^ 7-1 %V^- ^-^Al7l7l ^^>^ 7)1 °1 ^(242) A o V ^f 

(TiSi)^-& *r ^7] ^*cH ^S.^, #71 ?iE f TflolE 

^^-(242) ^ v} + 3.^ 5flBl(oliAl)^- ol-^ ^oj n>^ a ^ *V 

t^I^H 7l^-(200)^ ^ ^ <3<*H) ^(252) ^ ^.ell^l ^^(254)* 

<36> .£ 12 ^ 51 13^ ^12 ^AHlofl 4=. ^-^-^ S0N0S ^^t Ir^t 

^ ^lS.el ±*}9) ^ls HJ-^^- ^^§1-71 M-Bfifl j±o] ^^ £ s.o]cl-. 

^Hl^ 1 «1M -f-^Cone bit operation)* ^ ^^ 7 A S0N0S ^if 

Srfl^S *flSe} ^7l^ ^fls wj-^ofl ^-*1 ^Hcf. 
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1^*1 £ 10-ir -M^tt # 3m ^^tl- ^-311:^: i^tf. £^ £. 11# #2 

*}o} ^tg^. c*7fl4M cg<*j (5L n <^ 252) ^ JElell°l ^(S. IIS} 254)^- ^*}7] 

3.^^. 4^1 ^£ *3^}ji Zl ojJr 

^ -M^^, tlSl- »}o}!= ^(S. US] 242) $H *}i£l^ ^^(^1^^)^. 

4. O] D>^a.nV ^QO. ^jolE ^(242)^ 2^#Al7l^ 7fl^* ^> 

^^-(242)^ ^-g^ ^7l?l-cf. 1^ TllojE ^«gBV(c U o| 232)0] °J->f Xigol 

^#^4. 3l# ^ ^-ir 7l^-(200) a^<>l Tllo] 

M ^<£^(232)2l -f-gr^ ^1^^. 4^-°fl 2fl€# ^T^i}. 

H ^4 Zt^ ol^s]^^. ufl^s]^ afll ^E f TflolE ^^-( 2 4 2a ) * *fl 2 ^ 

Ml- Tflole ^^.( 2 42b)ol ^g^tf. S*> *fll ^Mf- 3)olE ^^-(242a) ^1 
7flo]E *J<£^(232a)4, *fl2 ^o]e ^^- (24 2b) <5>^<i] A\2 TlHH ^^^-(232b) 

£ 5E*> ^€4. =lb)JL A] I TllolM ^^-( 2 42a) ^ ^12 TflojH ^ 

(242b) ^h°l^ 7l^(200)-gr ^#€4- 

<38> cf^-ofl £ i 2 o!) rrAlsi t,).^ ^-o], ^1 ?1E| TflojE ^^- ( 242a), ^2 31 

^(242b) ^ sfl €(^1 ^^1 )^r ^3.3. *V o]^- a-oj 

^-S: *r3)3H 71^(200)^1 oj^ c^<^6\) ojcd^), ^^1^1 °§ ^ 

(254) ^ c §^(256)# ^^*Vcf. av 7 i ^ <3<*(252)£- ^1 7])o}^ # 

^-(242a) ?i*V £^^(214)31- <y^*>^ ^sl^- 71^(200)^1 ^^^4. ^7] B. 

ell 1 ?! <3*3(254)£- ^12 7l| o]e ^^.( 2 42b) S}-^ ^i§> h^^( 2 14)jz}- <?]^*l-fe 
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^£l^ 7l#(200Hl ^^^cf. nelJi #7] <3^(256)£- afll 7))°)?= # 

^-(242a)2}- >fl2 ^es. TflolE ^^-(242b) *H 3 71^(200)^1 

-M^HH ^3*1 ^^1 71 #21 v}HH tg- ^-0>o)lAi ^-#£1 ^Al-g- 

7^ 7H1 ^1*H *1&I 7>^1 ^^oi 7>^^ ^sfcl-. 

^^oflAi^ ^o], .a *ir$o]] 4=. S0N0S 1;*!^ *flS. 

Si ^7>S1 ^ 2 ^ofl ?!E t TflolJE ^S} ^Itt, 

^ ^^^>7ll i7> ^^^(uniformity)ol ^M^t]-. r^ol 

-snl-o} ^.g. S^^T-O.^^1 ^<sRr ^Hl" TflolE ^ M^^£l ^ol§ 
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1] 

7l* $H #7l 7l^^ QjJf a^^; A]-2l-aV 5fl^, 

#7] ^ ^# ^ ^-71 ti>£^l 7)^-5] 2# $H ^13 #2}-^ *g^*}^ 

#7l ^|3 #2K V *H *§#*Rr #31: 

^#2} ^-g: #7l ^12 sfl^o] nfl^x] ^<5>a} #7l l-S^B^^ 

$\&SL5L ol^^l ?1E| TjjolH ^^-o. tg^g^ cfTjl; 

#71 fiHf TllojE ^-g- ^ZV P>^3S $ #7l tiVH^l 7l^r^ ^ 

^ S#°l °ll^l *r^*H??#7] ^imt- TflolM ^ ^^1, #7l afll #2}^- 

Sfl^O-S. Ol^c^^l E-l ^ =D ^ , Aj-71 ^Sj-Hl- Sfl^O.^ 0)^-^x1 ^ E eHf, ^ ^. 7 ] ^3 
#2}-^-A^ ol^-^xl ^V^l*°l ^>3-°3. ONO^, #7l ^13 #5}-^iLS. ol=o^ 

& TfloiE ^^^voi M-^sMl yfl^sls^- *>fe #7il; ^ 

#7l ^ES. ^olE *^ofl o^^fl t#£l^ #7l #51*11 7l^°fl tfl^ °1^ ^ ^ 

fe- nfl 2.5} ^7>Sl *fl2: y o V ^. 

2] 

^U%H1 &<>H, a o V 7] ^*Rr #31tt, 
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#31; 

31#-8: ^*Rr #31; 

-8-71 ^3^3} S# ^ ^-7] ^2 sfl^i $H f-#^"g- ^*Hr #31; 

-8-71 cfltt ^ a o v ^ ^ ^-§- A o v 7] 312 3m ^# A 0 M1 

^«<3 3U a## ^sfni- ^5Kr #31; 

^■71 ^S)l^l^# ^T^o} # 7 1 3J5rj.nl. 3^0} o^.g. ^ #A ]7 lfe ^j ; 

^-71 SflEi^; ^ZV v\ + 3.S. s&7) afll ^Sl-^HI tfltb ^ T^}<3 

XII 31 ## ^^*>^ #31; ^ 

^-71 #5L^1 71^;^ X#, Aj. 7 ] 3^0} ^ a ^ u] Aj- 7 ) ^ 2 Aj-^.nV 

3] 

312%hi sa^^, 
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4] 

^12%hi sa°H, 

#7l afll ^BVofl rfl«V Aiz| ^X] ^z^-g. A}-g-sH ^<5Hr 3^ ^ 
6] 

^"71 *fi 3 W 7}^ ^ l^fe ^ ^SLsL ^ 

#7l 5^ 71^- ^ ^ol] <g Aj-jrJ. ^.g. A o V 7l ^13 ^HSj-^ 3=*fl 

1- ^7>a1?1^ ^7)1# c| i^-fe *}rr Irfl^ ^lS.el i^o] ^ ^ 

^. 

8] 

*flllHl 91°]^, 
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A o v 7l s*-«H 71^1^ #e]^j #^-g- A}-g-*H ^*3*Rr 3* ^8-2- 

9] 

^ ^12 ^2)-^- sflHol ^f^JlS ^2:1- Aj- 7 ] 3fl^o]l <^fl 

A o V 7l ^ ^2## ^ ^"71 H>JE*fl *H *fl3 A_Vsj-^-# 

^ #31; 

^2 BH€<>] nfl^l ^<8*H #2^3^ $\ 

^71 TflojE u>^£L5. *> ^ ^71 HV^^l 7]#Sq Qj 

^ S#°l nfl^ ^«8*>^ ?? >a-7l 1-Bl^2l^^ 3fl^ tfjL *V ^g- 

5] 0N0^-# ^ A J"7l ^13 Hfl^]£l£^- ^-5], ^"71 z]- 0N0^ *fll 2fl€^- 

c. S ol^-ol^l ^lf^l ^J-^o.^. ^# <5>^r ^-711; 

A o V 7l tE]^5]§5} SflEH $H1 #7] SflEl^ <y^- x#-g; i^#^7lfe 
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£*T-3°-5. ^7} -gel^e]-^ 5fl^o.s. o]=o^^i^ ^s. o] 

^SLS. o]^.o]x)u\ a o V 7 ] ^! ^Ef 71) o]E ^ ^ ^2 ?}E| TflolM ^ *H?-o)l «ll 

^HS. o]E ^q- ^11 2 tlEf TllolE ^O)) o^efl 
£*ll 7l^ofl cfl^V o]^ ^o, ^ o. ^*}c^ ^ cgo=j ; c e | 0 J cg<* ^ ogo^ 
^"71 ^^^r #7l *fll fllf TjlolJi Xjq- spjL^ H«°ll <?1^ 

71^1 5} .£-!=- <5>J1, ^-7} =efl<y <3<*^ 7fl2 TflolE ^ 

<y^*V tiV^^l 7l^ol] ^A^cs. ^ > AV 7 1 

^"71 *fll * ^2 fiMl: TflojE ^ Afol^ av E ^l ^ofl Sfrfe #7ll# 

X^Hr 3J-§- *}^r Irfl^ *\)5L?1 ^7><i) *ll2: 

10] 

^7) tili^l 7]^- ^ofl AV5|-^-, ^Sj-B]- ^ ^12 ^^M" *§#*Rr 

#71 all 2 ^KKg- SflE^H Aj. 7 l ^Sj-nvo^ <y j=L ^o^j ^.j. i^A^j^ ?V 
#71 ^^21 £# ^ #7l *fl2 *VaJ-«h n ^ # $H ^f^Ur # 

711; 
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^Tj-^H cfltl AlzV #7l ^12 SflBil- ^igAj- 

#-8: *l^*Hr #7fl; 

A <M i^M*^ ^lTl^H #7] ^SfHV 3flEi-i-o) cgj^ ^} ; 

<^ ^"71 tiVlE^II 71^:^ <^«- 7}£e11 Sig-g- 7]^ afll 3)]^^- i£ 

31; ^ 

11] 

^iio%hi sa°H, 

12] 

*>fe Irfl ^ DflSsl i7}^ ^ hv^ . 
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[3^* 13] 

^7} *U <« ^ZV ^.7$°- ^ ^Zj-^-g- Af-g-^ ^*Rr ^ 

AS sf^ £-$]^Md ousel *\}2i 

14] 

*1l9*<Ml 91°!^, 
15] 

#7l 7}^ ^ ^^1 1 ^ ^"71 ^13 #5}- ^ ^*fl 

» ^V^Itt cjTlll- c-1 i^>^ 3^g- ^los Srfl^ ^12.51 

^. 

[^^J- 16] 

A o v 7l 7}^ #^ A}-g-*H ^r«fe 3# ^$SL 

S. f>}±r Irflt^ DllSSl i*>Sl a o V^. 
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